A new sesquiterpene, eudesm-11-ene-4,7,9-triol, was isolated from the EtOH extract of aerial parts of Dichrocephala integrifolia. Its structure was determined on the basis of spectral analysis of 1D and 2D NMR data.
Dichrocephala integrifolia (L.) O. Kuntze Chev. (Asteraceae) is a small herb, which is widely distributed in many countries of Asia, Africa, and the Middle East. Many species of Dichrocephala have been used as folk medicines for ulcers, fever, hypertension, and pneumonia. In addition, the leaves of D. integrifolia are used for treating malaria and hepatitis. The composition of the essential oil from the leaves and flowers of D. integrifolia have been reported [1, 2] . Some studies on the aerial parts of D. integrifolia, and inhibitory effects on NO production and induced NO synthase inhibitory properties have been recorded [3] . As a continuing study of the bioactive compounds from plants [4-6,7a] , we investigated the aerial parts of D. integrifolia and a new sesquiterpene ( Figure 1 ) was found. Compound 1 has an endesmane skeleton, like that of eudesm-11(13)-en-4,9-diol [7b], teucdiol A [8a] , and 1,4,13trihydroxy-eudesm-11(12)-ene [8b]. This paper describes the isolation and structural characterization of this new sesquiterpene (1) by spectroscopic and spectrometric analyses.
Compound 1 was obtained from the CH 2 Cl 2 extract of D. integrifolia as white amorphous powder. The molecular formula was deduced as C 15 H 26 O 3 , with 3 degrees of unsaturation, by HR-MS and further confirmed by the NMR data (Table 1) , including DEPT and 13 C NMR spectra. By analyzing the 13 C NMR and 13 C DEPT NMR spectra, it is known that 1 contained two CH, six CH 2 , three CH 3 , and four quaternary carbons. The 1 H and 13 C NMR spectra (Table 1) indicated that 1 had an eudesmane framework with oxygenated functions at C-4, C-7 and C-9 [7b,8c]. The presence of signals at (s) and (t) in the 13 C NMR spectrum suggested an 11,12-ene substructure [7b,8-10]; the corresponding exocyclic methylene protons were easily recognizable as a pair of proton singlets at  5.16 (1H, br.s) and  5.04 (1H, br.s). Two tertiary methyl singlet signals appearing at  0.92 and 1.17 were assigned to H-14 and H-15, respectively. The olefinic methyl H-13 was established from the downfield signal (3H), which appeared at 1.85 as a broad singlet and showed allylic coupling in the 1 H-1 H COSY spectrum to the exomethylene proton signals at  5.04 and 5.16. These exomethylene protons, which correlated with a carbon signal at  113.3 (t) in the 2D 1 H-13 C COSY spectrum, were indicative of a 11,12 double bond. Carbon signals at  71.81 (C-4),  73.76 (C-7), and  77.72 (C-9) indicated that these 3 carbons were oxygenated. So, the structure of this compound was elucidated as eudesm-11-ene-4,7,9-triol. Finally, the structure of 1 was proved by 2D-hetero long range coupling HMBC experiments. The relative configuration of eudesm-11-ene-4,7,9-triol could be established from the NOESY spectrum and coupling constants. The methyl proton H 3 -14 showed correlations with H-1e, H-2a, H-6a, H-8a, and H 3 -15 in the NOESY spectrum; H-12a showed NOESY correlations with H-9a, H-8e, H-6e and H-5a. These results obviously illustrated that the methyl groups attached to C-4, C-10 and the two hydroxy groups (C-7, C-9) were on the same side. Meanwhile, H-5, 4-OH, and the isopentenyl group at C-7 were on the opposite side. The relative stereochemistry of C-9 was deduced from the coupling constants (J 8a,9a = 12.2 and J 8e,9a = 3.9 Hz), which clearly indicated a 9-OH [11, 12] . So, the final structure was elucidated as eudesm-11-ene-4,7,9-triol. The principle HMBC and NOESY correlations of the new eudesmane sesquiterpene are revealed in Figure 2 .
Experimental
General: Optical rotations, Autopol IV digital polarimeter; Melting point, SGW X-4B microscopic melting point meter; NMR, Bruker Avance-500 spectrometer; CC was performed on silica gel 60 (230-400 mesh EM Science). TLC was conducted on silica gel 60 F254 precoated TLC plates (0.25 or 0.5 mm, EM Science). 
Extraction and isolation:
The dried and chopped aerial parts of Dichrocephala integrifolia (6 kg) were extracted 3 times with 95% aq. EtOH (24 L) by heating under reflux. The combined organic extract was evaporated under reduced pressure. Water (5 L) was added to the crude extract, and the suspension was extracted successively with light petroleum (PE, 2 L × 3), CH 2 Cl 2 (2 L × 3), EtOAc (2 L × 4), and n-BuOH (2 L × 7). The combined 4 portions were successively dried over anhydrous sodium sulfate, filtered, and evaporated in vacuo to yield 89, 67, 78, and 114 g fractions, respectively. The CH 2 Cl 2 extract was subjected to dry CC on silica gel (200-300 mesh, 1.5 kg), eluted with light petroleum-acetone (95:5-1:1). Fractions 96-100 (3.3 g) were combined and chromatographed repeatedly over silica gel (300-400 mesh) with CH 2 Cl 2 -MeOH (50:1-3:1). The fractions containing compound 1 were merged and the pooled fraction (110 mg) was separated by preparative TLC with CH 2 Cl 2 -MeOH to afford the new sesquiterpene 1 (10 mg).
Eudesm-11-ene-4,7,9-triol (1)
White amorphous powder; MP: 153-154°C. 1 H and 13 C NMR: Table 1 . 
